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(54) INDUCTIVE COUPLING 
TYPE HYBRID COUPLER 

(57) Abstract: 

PURPOSE: To provide a coupler 
made into a small SMD and to 
improve mass production capability 
by means of inductive coupling type 
hybrid circuit with wide band 
characteristic. 

CONSTITUTION: In the inductive 
coupling type hybrid coupler in 
which the inductive coupling type 
hybrid circuit connecting in series 
four coils L1-L4 in ring shape and 
connecting capacitors C1-C4 to each 
connection point is used, and each 
coil and capacitor are mounted in a 
multilayer substrate, the four coils are 
set on the same layers 1-2, 1-3 of the 
multilayer substrate, and also, two 
coils L3, L4 with higher inductance 
value are set adjacently almost in the 
center part of the layers 1-2, 1-3, and 
remaining two coils LI, L2 with 
smaller inductance value are set on 
the side of the coils L3, L4, and also, 
at an intermediate position. Also, four 
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(57) [fift] 

tftU MijSlC3>f>tC 1 - C4t«»ufcBa; 

>*i**J«MEK:|»SLfciWtt^^-f * F* 

^CCfcC^r, 4ffl0Drj-Y;l/^^gS^©[m— ^ 1 - 

2. l-3fcRJTJ-*i*K:. BUB 1-2. 1-3CDE6 

3. L4*»£fo-eTK£U tn6<D=r-Ol<L3, L 
©'hSl^ »0©2fidD3-f;l/LL L2*«Bei,fc. 
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] Y>#**>*fI©/J\Scs2ffl©=i-/;l/ 
(LI, L2 : LI =L2 = La) 
«(>#2$ZsXm<DJ:%l>2m<D^J)l (L3, L4 : 
L3 = L4 = Lb) i*6&S4ffl©3Y;l/ (L 1 -L 
4 : {MLLa<Lb ) £ s »J >#R£&* J: 1^ 

>t (CL C2 % C3 % C4) %«*-r*t*«:, 
±EffiK*©|*J, 3o<DgM,<££, *n-eti#- F (A 
/ttfcWF) (PI. P2. P3)©S»jaiu »D 

mm&tn <r. ) ©msii^is^ 

»>W:/y * FBB (HY) *«BU 

±ffi«:3-Ol/ (L1-L4) n>rr>^ (C 1 — C 

4) **/**->fc«fc*K £M&Kfic3S£l/fcK 

_biE4(HCDn^ ;l/ (L 1^L4) £ % 3WM*->teJ: 
0, ?J|S«0RMR (IBJMW) (1-2, 1-3) 

-LIE® (tettftS) ( 1 - 2 , 1 - 3 ) 

<f >#£*>*«©;*;*l>2ffl©:3-OV (L 3, L4) 

Ctl&Oa-OP (L3, L4) ©Wg-C^ot, 
^©fl£*S<3® (L3. L4©*P E g{£^) fc % -f>3T£ 
*>*ffl<D/J\3l\ 3»0©2fl<D3^Jl/ (L 1, L2) 

[»#H2] JJBa^JUtBBEbfcB (l -2. 1- 

3) tim<om mmftm) a -4, 1-5, 1- 

6) CC S 

_tlB4ficDrj>^>-^ (C 1 , C 
2, C3, C4) *RJETS£*K, 
Ctl^4fi<Dn>7 r >if (C1-C4) B— » (if ■ 

ra©W*lS£ffl>w:/y * F#^. 

[000 1 ] 

^JS8WiLT*»W«ttWWS^H^^^y * F# 
[00 0 2 ] 

[S£3fc<D&ffi] H5^H7tt, ffi*W*5*LfcHr* 
0. H5fct>W:/y ^ FHBOMQHH* B6tt§?2£g£ 
ffl/W:ry 7 F*^<o^R B7ttg?WS^ss/w 
» F*^o»tt«*s*Lfciar**. 

[OOO3]05^7t)3, L1-L4, LI L LI 
2«=U;K C1-C4, CI 1-C1 6«n>f^> 
t*\ Pl-P3*-F (A/HWrtfr?-) , R 9 UffMBiE 



R HYtt^W^fy „ F@B*5*T. 
[0 0 04] <D : 'W:/y ? F*?^©— «BMcBB8 - 

FHB*fl6MLfc*^7 <£TF OW:/ 
y 9 F*^J ±l>5> ^Mc^tiru^ e 
[0 0 0 5 ] — «99«: % ;W:/y * F#7*^ (hybrid c 
oupler) B\ 3o(a±^h (A/HttJifi^F-) 

fcHBr*o, n;£©#gBg, ^arffii^n/c 

[0 0 0 6 ] JbiS/W^y ? F^^fct, «A«H5 
A, H5 BtcStLfci^fC. ;W:7y y FIhIBHYCC. 
3^©#-FPl, P2. P3*»fr^ 

[0 00 7] C©<*5«t/W:7y v F*^tc*y.c»T k 
#-FPl tf-FP2, P3©H 

U ^ hP2Kfi-9*A*-ra&. 4e-hPi«:tttt 
#3W3Sn**J, **-FP2, P3|Bfclt T-YVb— > 
20 a>*S*Sfctf>, *-KP3«C», 

[0 00 8 ] *fc, #-HP3fc«#*A#UWteK: 

*k F P 1 tettfi-swaatis**, h P 2 ccfctft 

ECC % ^-FP2, P 3 iCBIH#{cft^* 

[ooo9] Bee, f p i trcmnzAJjLtcm^, 

F P 2 % P 3 6cffiffl©»a^ («ittf . tft*eH9 o 

30 © : ^-f^y v F*^<0*#W35c»9! ■ • • H5#JH 
-LIB^-r^y ^ K^^tcttfflf^-f^i; y FHBH 

! J ^ F0Bi» B5 B^C^L3' i cS^'^^^^^y v F 

hissed 6 tirt^fc e 

[0010] B5A©WMS6aA-/^'J * FBBr 
^-Y^ y ^ FHBHY*. 3^;H1-L4<b, n 

^y v FIHBrtt, ^-Y^y y FHBHY*, n-Y^L 
11, L 1 2i, 3>T r >ifC 1 l^Cl 6tMlt 
40 l»* D 

[0011] ±HBH5 AOB^tt-Sffl/W^y y F@ 
B. H5B<DS«3lS$ffl^-Y^y ^ F@BKi*ji»r, n 
-Y;UL1-L4, Lll, L 1 2<DJl'#2Z>Am% 
L1-L4, Lll, L12r^31L, n>7 r >1^C 1 

-C4, cn-ci 6<onm mnmw:) ^, ci- 
C4, ci l^ciermfc^ ±ieszj^;va 

[0012] f BUS ACDHBTtt. L 1 = L 2 

= La, L3 = L4 = Lb, L a < L b <Dffllft*CBtM1r 
50 *i*CC % CI =C2=C3 = C4CDB8^r^er<5 fl 



(3) 
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*/c, H5 B©@&r«, L 1 1 = L 1 2(DHft"CR3t 
r & iftCC. C 1 2 = C 1 5 . C 1 1 = C 1 3 = C 1 4 
= C 1 6©H*CRjeTft. 

[0 0 1 3 ] <3> : ;W:/y ? F^^^OWttCDBWB • • 
• B6. H7#flg 

JJB'W^y v F*^7<0«Ftt (9 0° ^tB^iLTCD 

wit) £^6, H7&csrr 0 jar. He. H7£#fl8L 

[0 0 14JH6B, W^^'J y F*^7© 
WftFJ^&Ds He ABStBtttts H6BttaBiW*«F 10 
tt^r^-T. *fc. H7tt, 8S«£flS'W:/y * F#:/ 
^©Wtt«r * 9* H7A l*»tB4*tt, H 7 B »a»& 

[0 0 1 5 ] tt*, MOffitBflitikf (MH Z ) . 
H6A. HTAOJKIIlttffiffiJI*. H6B. H7B<D$£ 
MR. Oit>it (dB) *^-r. 
«- 1 : »ffl»tt©»9l- • -H6A, ^7A#1 

-FP3(C % fflffl»0*4fi-9*sffl^-rs (H5# 20 
JH) o 

[0016] H6 A, iTArtt ±ie#- hP2. P 
R*f (MH 2 ) ilt, £#£fe (9 0° WBBilt 

[o o i 7 ] -ratoft, ±ie^-f^y » f*^*, 9 

• -3° ^^90- +3- ojMt*mit*mm&#m 

* TFB j ~CMmV~C$)Z> 0 " 30 

<»*»■) rFBjB, gNNS^Y ^y * 

(i6AO^) SMS-Sffl/W y ? F*^ 

^ (H7 A<D«H4) J:0feE<^otC^ e 

[0 0 1 9] *&, ^©B^^ij^ F*:/5 (H 
6A<D*i$tt) O**. S**££§S>W:/y » F#7'5 

c©*^ 9o e mmtLx$mLttm&, m 

V* K*^^, (FB) *|E<t»|-T*. 40 

[ 0 0 2 0 ] » - 2 : aaWmttOBHB • • • H8 

B, 17B#I 

JJE^-C/y* F*^7 (9 0° j^BS) <DMj&^m%$ 
tt*. H6B, H7BtC^r 0 H6B, H7BfC*Jt,> 
Nltt#-FP2, P3IB<D7-fVl/-Va>«9 
tt. N2tt*-FPl-P3BI©#A!IBfe1*fS, N3tt 

#- F P 1 -P 2ra<D#A»*Wtt^^-r„ 

[0 02 1] ±IS#ttN 1 rit ^FP2, P3ffl© 
r-fVWt/ a >3&J2 0dBei±©Hi|ja»»l* (*« 50 



1 64 2 8 9 

4 

if!) TFB1J -CH^t/rfc*. *fe % *A«^W 
ttN2. N3t?tt % *PA»**s. r3dB+ldBj^ 

•coasttwj* <9««) 4, r f b 2 j r^ut$, 

[0 02 2 ] H*»6W&*fcJ:9K: % 7>fvU-> 3 > 

*FtttD»«B rFB i j «t*tt^auw:/y * f* 

ttttl*. L*»U n\lM$:m£<D&mm rFB2j 

^y * F*^ J:0 fc/A< ftotl»S. 
[0 02 3 ]t6bft, 9 0' ^tBSil/TSH-L/cS 

S^i(FB2) £j£<MSfc*, titt(Di-cfc^j 

[0 024] 

[*W3W»«LJ:5iT*Wl] ±E©J:5«tfe*©* 
<EHC:tei,>~c«, ^C(0J:9a:BKH* s *ofc 0 ( 1 ) , mfi 

J-fVv F^^tcifc^T, 

<X> : »ffl#tt©»t**#6;frra9. K^tB^tt (9 0 

* -3' ^^90° +3'W«) CCkrtf&VIgM TF 
BJ ^jAC^ e 

[0025]©:$^ #A«*#t4 (3dB+ldB 
KtoVi&WtM TFB2J fcJCC». 
*ttt>%* 9 0* *«aiL-CK»LWai^, 
SS^-<^y v F*^70*^ gffe^^'J y F 
*«J:H»«(j'(FB, FB2) *j£<Sftr^, 

[0 02 6 ] L*»L-e<DJ£M, Baws^aE^^^y ^ F 

iB©«8fM*-few*i». ffi^r. iwis^a^-{^y 9 f 
@BtcJ:s^-r^y F*^©/J^fflSMD (^SHil 
flub) {fcectaaurc^ftc*. 

[0 02 7] "J-fttofe, ^-f^y F^^^O/hfflSM 
[0028] (2) , S«66H^-f^y 7 

^y ^ f*^7 J:0 *>, ^-f ^y ^ f*^©/Jnssm 

[0 02 9] l,*»L.*<DKH* 9 0' ^BSiLTiSIt 

i^-f^y? Fa^fcJt^T. 

CD : »tH»tt©36fk*J»6^rtt< , M»tB49tt (9 0 

• -3- ^0^9O 8 +3 B «*) ec*j»s»wirF 
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CO 03 0] ©: Sfc, »AtR^4»i£ (3dB+ 1 dB 
««) K*sttS««m r F B 2 j *>»t*. 

»«H(FB. FB2) *JE<Rltr*at>. 

[0 03 1 ] ffi^T k MffiSfCtt, tBfiR©/^c;*o 

[0 03 2] 

[0 03 3] *fc, 1 - 1 - 1 - 6 l » 
^JfT6JI, 2-1, 2-2, 3-1, 3-2, 4-1, 
4-2, 5-1, 5-2ttn-Ol//\'5r->, 6, 1 1|J 
GNDlffi (GNDliA*^-» , 7-10»3>f 

[oo34] *Bmiz±t&<mm*fflMrz>it#) % a<d 

<fc5Cc*tf&l//c D (1), -f>y^dt>xffidr>/|NS^2 
ffl^n^JULia^L2 (Ll=L2 = La) i, ^> 
##*>*ffi©**l>2fflOD3^;t,L3RD*L4 (L3 
= L4 = Lb) t*>6tt44ffl©3-YJVL 1 — L4 ({H 
L/L a<L b) £, U>#R±fc*J:5fc % El*fcfl»iJ 

/cn>f^>ifCK C2, C3, C 4 £g&S-T£ 
(c, ±fa««bS©rt. 3o©J6l«d5* % *ti*ti#-h 
(AttttJiBT-) OSMH, aQ<DSttj££, S&KJK 

U JhiBSn-Ol/L 1-L4i k rJ>^>^C 1 -C4 

FA^ccfcii-c. ±BE4ffl<Da-oi'L 

<f&&#8) l-2 v l-3«cBBEr*4*R: % jjb» 
GKttttH) 1-2, 1 -3©H8**SK:, 
>*ffi<D*«H»2ffl<D=i-f ;l/L3, L4tR^totttR 
£U cn^<D3>f;PL3, L46DP5J&T&-? 

"C, -C-©B84>IH«B1 (L3, L4©*BMM> K, 

[003 5] (2) , flhS (l) fcfc^r, a-f^«R 
5£LfcJBl-2, 1 -3<bttJ5iJ<DJf (gmf*JI) 1- 
4, 1-5, 1-6K, SW^S-^KJ:!), ±E4« 
®^>f>tCK C2, C3, C4£K5£-f 
K> tn64I©3>f>1fCl-C4* l H— g (if 
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[0 03 6] 
CD : :a-f^as©t»!IJ 
EK*tr5. 

[0037] ccdj§^ #3-f ji/tc-Di»r % -f>^££ 

>X<Dfii£, L 1 = L2 = La, L3=L4=Lb, L 
10 a<Lb©BB«r»gT4t<t« % ±iS©«9r*5. 

Sfc k La<Lb©RM»3&J*5. 
- [0 03 8]^Ct\ BUcSlfcJ;^, -/>y^£ 
>XttO*#l>aY;H3 4 L4£, 2. 
»3» <IB«#JI) 1-2, 1 - 3 

[0 03 9] C4>ig£, 1, L2&, a-f^L 

3, L4i©»|ftte^*a*-^</l>a:<r*ft:a&, 
20 -OUL3, L4CDW18'C*oT. ^oj^ri^L 3, l 
4©*H©fiaKcEH'r4 (L 1 , L2<h, L3, L4 

[0 04 0] ±E©J:5K:, n -f JUL 3, L4£, 

a-fHlia^LZjUttt, WmteK* 
IK 

[0 04 1 ] SCC, n^;ULl<hL3, a^JHUL 
30 4, 3-OUL2£L3, 3-f;I/L24L4i(0HO»||l 
±E<D<fc5«:BiB (L3, L4 0Mffl'Jr, 3Epo 
*<Z)*HJ©flfflHc % Ll<tL2£ES) tfcor, fiSI^ 

[0 0 4 2]^cis^ci(i, a 
Xffifl*. L1=L2, L3 = L4CDH«te$>&©T, C 

[0 04 3 ] cncc<fcD, -€-*x*h©a-/;um©»»tt 

[ 0 0 4 4 ] © : n >7 r >1^aJ(Dlfe?g 
r/^x^-^^cgegT^^Vx^lfC 1 CI 
= C2 = C3 = C4 (WtS«3»«*r«l/tO ©H«r 

[004 5] C<Dm&. 4m<D^> : 7>VC 1 , C2, 
C3, C4*«^-r^— ^ffJ©3>7 r >1^mS^^-> 
(GNDHtSrl>* hllJomS) 7, 8, 9, 10 
^/fS«©m5H (R«M) i-5±Kt&rr 

50 So ^4^1 -4i, ^6@1 -6«Ctt, GND 
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®ffi6, 1 1*«JET*. 

[0 04 6] -tLT. ±R^>^>lt9&7^l 0i. 
GN D1S6, 1 lit, n^-r^lfgpcDn^^v-tfc 

[0 04 7] 

0, 182-1814*, HI, RtfH5HS7<fcBD*>© 
tt. H— WF^reSLT**. 1-1-1-7^ 

mmm>m 1 1 - 1 e \m^m% < jtam 

[0 04 8 ] *38»«©^Y^y ^ K*^7tt, 05 A 

5 A £#J£ 0 3W 6 »?u-r 5 . 
[ 0 0 4 9 ] <D : zi^)ltzi>7 : >1^<omM.(Onm * • 
• H2#Bg 

2A«3-Ol/©BHliW!HEL 19 2 Btt:3>7*>F©Ea 

[0 0 5 0 ] <D- 1 : :a -OVCDESBMIi • - • i2A# 
.JH 

[0 0 5 1 ] C Sn-outcoivr, 

Ll=L2 = La, L3 = L4 = Lb, La 
<Lb®BB«riteT*tit;l:. ±&<DiIDr&£ 0 T 

5A#I) % £fc, La<LbOBB«3&JA-5. 
[005 2]fCT t H2Afc5*LfcJ:5K: % Als#2 

OMWJCC, ^>*£*>;Mto/h3l>3>ObL K L2 
[005 3 ] C&mG* L2t* t a-Ol/L 

-OH.3, L4<DBIBt*ot, fc-^Wa -OVL 3 , L 

4©*^offigcciears ai, L2t t L3, L4 
ioi«Kai»*iB*s«»ii>a<T*) o 

[0 0 5 4] ±fSOi:0tC, a -OH- 3, 
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[0 05 5 ] Etc. 3-f^LliL3, 3>f;PLliL 
4. a>Ol/L2 <hL 3 , a-Ol/L 2<tL4<hCDP^OffiW 

*©<PB©ffi»C. Ll<bL2£IEg) Ltc<DV. 

L1=L2, L3 = L4©|J8««C*4©-e. C 
[0 0 5 7] ChfcJ:!), *ft*ft©3-OUB©»#l6 

[0 0 5 8 ] <S>-2 : 3>-r>tf(DffiB<D§i3? * • • ^ 
2B#M 

CI =C2=C3 = C4<DB5«t8^t5Ci^ ±a 
CK C2,.C3, C4^ loCD^-h 
[0 0 5 9 ] <Z> : ? F*^©KiB • • -H 

[0 06 0] ^SBtfcW-Cti, ±IE^^^U * F@B©3 

[0 06 1] C<Dif£\ 03(C^L/fcJ:^tC, $111 

- 1 -317/11 -7<d&><- h (rnmamm) zm^ 

[0 062]-eir, ^®a«fD$2Hl -2, ^3J1 

[006318-1 : - ltt, fift^jr-^> 

©-2 : mzmi - 2, m3iSl -3©y- h (ffiigft 
@) 6C« V 3-r;UL 1 % L2, L3, L4^ ^2A^1 

[0064].Tftto^ *2Hl-2(Ctt. 
hcr>EPJglJ^(c<t0. =J-fJl/^*->2 - K 3-1, 4 
-1. 5-l*»flEL, !311-3(C(t 
h(DEPPi^tcj:*3, a-r^*->2-2. 3-2, 4 
-2, 5-2*B7n©J:5R: % 

[0 065] *LT, »2»1 -2±©3-rjU/<3?-> 
4. S3I±©3^;W^^>(DW£g|^5re7 (V i 
a) CCjzQgft <HOkWSR#) L/, JJBn-f^Ll. 
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[0 06 8] ttfc. n-Ol^£->2 - 1 t 2 - 2Xzi 
-f^L 1 SflteJEU 3-f^"5r->3-l<fc3-2"C3 

-OUL3 4flteSU 3-fJl/^^ar->5- 1 i5-2T3 

[ 0 0 6 7 ] <2>-3 ; &4 01 -4«Ctt, ^^fr* 

7<D#A»Sfc*sl>ft < 

[0 06 8 ] ©-4-: »5B1 -5CC». GNDli 
(GNDlfr^-» 6£ % hOEPJgiJ^tc 

tt. ^>f>if©GND«lS<bUMC^ 0 
[0 06 9 ]®-5 :f6il -BCCtt, n>x>ifc 

i. C2, C3, cAv&a^r^irmm^z-is (* 

[0 07 0 ] HSHDiStt:, $611 -6±fc«: v 40 
CD^>^>1fC K C2, C3; C4^»ffinS3> 
f r >1^^^->7 t 8, 9. 10 (t>m£>GND 

[0 07 1] ft*, 3>-r>im@7fcJ: v n>r r >1^C 

'[0072]<2)-6:»7Il-7fC^ GNDIg 
(GNDlfe^-» l mft^-Z b<DW®m 

[00 7 3 ] ±K<Z>J:5fc, GNDlSl 1 

-tBSKMU £0/£lt, 
SMDitl,1tJ\ J 7V y F*>75 LI'S. C<D£51CL 
TSSSELfc-fW :/y ? F^et^ -judI4&0£I3 4 ic^ 
To 

[00 74] 04Ct:fcit>T. ^^^y y F#^l 2© 

c i lii^-hpicoii, 12 

«d<-hP2om 1 3«jK- hP3©Ifi, 1 4tt 
*^jg$iR, SMfficom®, 15, 16«. GNDlffi 

(GND«<z#tgHKS) r*^ c 

[007 5] (ttoMkM) ttJJ»WK:oi»TK»J L/ 

(i) , 3>^>-^aj©a[»s*»t»Ji6tett, ±tEH 
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&) . CO^ 4^^>f>1f(D§lffi|:. 
[0 0 7 6 ] (2) . ±K=i-ni/»*, Htt^JtffcLT 
DiEBfic-r*iiSS3&J*4. (3) , tt£S&£iR. tt, ^ 

Sir 

10 [0 07 7] 

©J:5tt»*P*4. (i) v Wttf'W^y ? F*:/ 
9 0" »ffiB4b"CKH-Lfc»^ Sfagjfg^^ 

CD : «ta«Ftt<JDMb*s»6**r*D % R&tH4$i£ (9 0 
• -3' ^^90 fl +3° *«) tcWitWM I" F 
Bj 

[007 8]©:^ »A«**H4 (3dB+ldB 
20 »«) 6C*J^*W«« TFB2J 

T&6?3, 9 0* ^fhfcLTIWl/fcfl^ if^S^ 

? Fxttv-fitfi* ^sag^uw^y v f 

^JlOfeffJaKFB, FB2) tJE<Httl l 
[007 9] ( 2 ) , ffimmfV v FBBtt, 

;W:/y * F*^©«Fft-^©K»3&sd>tt< t» 
[008 0] (3) % J«««©«jflHCJ:!J % 

*>^, ra^jugji^ n>7 r >^aj«, -en-eni^— hoc 

[0 08 1 ] (4), GNDfgl l3&5n>^>-y-0*f 

t>. (5) % ^ft-etKOn-fjuaioajfiiB^^Lr 

fc. ±IB^«©J: 5 &3S«ffiB|jB3W, EPJBD5rffiteJ:9 . 

[0ScD®#^iSaj] 

[H i ] *^wcDnat«0jgi-eA4 o 

[02] *^"CDSIJIS«(CtetfS3-/;l/i=i>7 r >'9-CD 
[0 3] *«BHCDSO(6Wc*jWS^-f ^y 9 F^^od 
[04] *IBWOSafe«tcfctf S^-f ^y y F*t?*- 
so [0 5] fie*M^c*^W47^ -f ^ y ^ F@B©ai8Hr* 
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[06 ] mmfe-SM^-*-?') v K*^5<Ol#tt«[*^L 
[07] ®Sm-&M»-{7>} v YiJfvvn&mikfrsL 

1-1-1-6 &mwm>% i m^m em 



C?) SfI?6- 1 64 28 9 

12 

#2-1.2-2 3-f;Hl^Mr53^;Wi$-^ 

3- 1. 3-2 3-fJH24WS3-f;W^-' 

4- 1.4-2. 3^;H35i^T5n-f;W<$- 

5- 1. 5-2 =H';l'L44^J5«-S3-/Jl//<3r- 
6. 1 1 GNDmS (GNDtfr^-» 
7—10 ■3>-f>V-m®irt2 — \y 

* 



[[S3 1 ]■ 




/-.? 



[02] 



i.3.Ut» 



LI 



L4- 



13 



L2 



Lt-L2 < L3-£4 



13.14*) 

EL3.L40 



C4 




// /<r 



WHPFB- 1 64 2 8 9 




C9) 



&m¥-6- 1 6428 9 



[06] 
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